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OPERATION 



While ro Jting the stirring aerofoil 20 for downward flow acceleration, and the sfrnng aerofoil 22 for pars-basilans-oss.s- 
occiprtaN^ liquid discharge acceleration and accelerating the downward flow of culture medium at the same t^e it rotates the 
draft Jube 0 installed by concentric circular in the cultivation tank 12 with the driving gear (not shown) of the tub extenor ^ 
d "chlrges accelerating the liquid in the draft tube out of the draft tube. The oxygen supply to culture -e^-- ^^1^^^^^ a.r from 
the powder trachea 24 installed in the draft tube outsole section in the shape of a periphery upward, and it is performed, 
accelerating the upward flow of the culture medium of the periphery section. ^ ^ a ^ v.^^ ar ««h 

Moreover when the powder trachea 46 is installed in the draft tube, air is blown off downward from the powder trachea 46. and 
air is mixed, accelerating the downward flow of the culture medium .n the draft tube. r ^. ..^ ^^Hh im 

Furthermore, when projections 28 and 44 are formed in the draft tube periphery section, the upward flow of the culture medium 
of the periphery section is accelerated with the rotating draft tube. 
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EXAMPLE 
[Example] 



Hereafter the suitable example of this design is explained to a detail with reference to a drawing. However, the configurat.on of 
STe ciration equipment indicated by this example, its relative configuration, etc. are only not a th.ng but 
of explanation of those meanings limited to seeing about the range of this design, as long as there .s no specrfic publication 

Example^l In drawing 1 . 10 is the cylindeHike draft tube with which the vertical edge was opened vvWe. and it is installed in 
conTeriric circi^aTso *at a gap may be generated in the cylindeHike vertical mold cultivation tank 12 between the tub side 
attachment wall 1 4, the bottom of the tank wall 1 6, and a cistern cap 18. . . . « ^ ^. ^. • x i oo 

Tte stWnJ aerofo 20 for downward flow acceleration is formed in the upper part in the draft tube 10. and the stirring aerofoil 22 
for paSsMarrs-ossis-occipitalis liquid discharge acceleration is formed in the draft tube 10 bottom. The powder ^chea 24 is 
We^in the outsole section of the draft tube 10. 26 is a revolving shaft and is for rotating the draft tube 10. the st.rnng aerofoil 
20 for downward flow acceleration, and the stirring aerofoil 22 for pars-basilaris-ossis-occiprtalis hquid '^'V'l'^'^;';;^^ZTbu\a^ 
When the draft tube rotates, the shape of a spiral of a configuration which the upward force produces, and the inclination tabular 
projection 28 are formed in the periphery section of the draft tube 10. Moreover two or more slits 30 are ^he "pper 

pari of the draft tube 10. This slit 30 is for making liquid flow in the draft tube 10. when an oil level descends up to the sht 30 
neighborhood. For a connection implement for 32 and 34 to connect the draft tube 10 and a revolving shaft 26 and 36. as for a 
culture medium inlet port and 40. a baffle and 38 are [ a liquid outlet and 42 ] exhaust ports. 



Example 2 Instead, this example forms the projection 44 of discontinuity for the continuous projection, as shown in drawing.? . 
Other configurations are the same as that of the case of drawing 1 . 

Sle 3 This example forms the powder trachea 46 which spouts air downward in the draft tube 10. as shown in drawing 3 . As 
an example, a revolving shaft 26 is made into the shape of hollow, and he supplies air to this centrum, and is trying to spout 
downward from the powder trachea 46 in drawing 3 . This powder trachea 46 may be formed instead of the powder trachea of a 
pars basilaris ossis occipitalis, or may prepare both. Other configurations are the same as that of the case of drawmgJ • 
[0010] 
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DESCRIPTION OF DRAWINGS 



[g^iSlltls^^^SS-siotion explanatory view of the cu.ure apparatus in which one -ample of this design is shown. 
[gSS It is the longitudinal-section explanatory view of the culture apparatus in wh.ch other examples of th,s design are 

LSmg.3] k is the longitudinal-section explanatory view of the culture apparatus in which the example of further others of this 

design is shown. 

[Description of Notations] 

10 Draft Tube 

1 2 Cultivation Tank 

14 Tub Side Attachment Wall 

16 Bottom of the Tank Wall 

18 Cistem Cap 

20 Stirring Aerofoil for Downward Flow Acceleration 

22 Stirring Aerofoil for Pars-Basilaris-Ossis-Occipitalis Uquid Discharge Acceleration 

24 Powder Trachea 

26 Revolving Shaft 

28 Projection 

30 Slit 

36 Baffle 

44 Projection 

46 Powder Trachea 
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DRAWINGS 



[Drawing 1] 
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CLAir^S 



K iTn he a^^^^^^ which installed the dr^ft tube (10) with which the vertical edge was opened wide so that a gap 

St be generated in a vertical mold cultivation tank (12) between a tub side attachment wall 

and a cistern cap (18) The stirring aerofoil for downward flow acceleration prepared .n the upper part m the draft tube (10) (20), 
The sirring aerofoil for pars-basilaris-ossis-occipftalis liquid discharge acceleration prepared near the lower part of the draft 
tube (10) (22) The culture apparatus characterized by having the powder trachea (24) prepared m the outsole section or the 
interior of the draft tube (10), (46), and the revolving shaft (26) made to rotate the draft tube dO) 

raa m 2] The culture apparatus according to claim 1 characterized by sharing the revolving shaft of the st.mng aerofo.1 for 
downward flow acceleration (20). the revolving shaft of the stirring aerofoil for pars-basilans-ossis-occ.prtal.s l.qu.d discharge 
acceleration (22) and the revolving shaft (26) for draft tube (10) rotation. , ^ ^ ^. . • u 

S S ^he cu^^^ apparatus according to claim 1 or 2 characterized by preparing the projection (28) of a configuration wh.ch 
the upward force produces when the draft tube rotates, and (44) in the periphery section of the draft tube (lO;. 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

?h?s"?esttt^^^^^^^^^^ the equipment which cultivates a fungus body, a cell, etc. efficiently in cu.ure medium, and the culture 

apparatus which mixes hyperviscous culture medium with high vapor-liquid contacting efficiency especially. 

[0002] 

mSet' of fh^^o'^nvLonal culture apparatus was the so-called aeration stirring method which advances a rea Jion^by 
hlol^e eas such as air from a tub lower part, circulating culture medium, and performing a gas liquid contact while it filled the 
t T re medium ^Tch a^^^^^^^ fungus boV the cell. etc. in the tub and stirred it with *e agitator. However, depending on the 
class of culture. It may have big effect to a fungus body or a cell by the strong sheanng force ''^ '*7'"8 ,;"rt»^ermor^^ is 
necessary to make Installation area small, and application in the various culture systems of a vertical mold (column type) 
cultivation tank is beginning to be considered. , j . . . ^.u ♦■.k» i„ = tnh fill<t 

a column - the mainstream of a type cultivation tank was a bubbling tower method which prepares the draft tube in a tub^fiHs 
l^ecZre medium which added the fungus body, the cell. etc. in the tub. blows gas. such as air. from a tub lower part, .s made 
to circulate through culture medium, and performs a gas liquid contact. 

Kre medium Is sucked up and the equipment which oxygen is given [ equipment ] to culture medium ^nd makes ft cultivate by 
S^m^de Ht firdown from the upper part to the periphery section is indicated by by installing the cylinder (draft tube) which 
J^ared «,e axiaTflow impeller in the Interior of a cultivation tank in JP.63-251077.A. and rotating an impe l er c-v-t'-^J^ . 
Moreover uniting a cylinder with the periphery of an axial flow impeller, and rotating a cylinder with an impe l er is also indicated. 
Mo eover a sirt is aSlched to a draft tube upper half, the sparger for making the Interior diffuse a gas ,n a liquid ,s prepared in 
Jp!55-T571 and *e culture apparatus fu?S,er equipped with the axial flow Impeller which makes the draft tube lowest edge 
discharge a liquid out of a tube is indicated. 
[0004] 

Lo^tveT -n r Lotl^V^^^^^ technique. It was not fully able to respond to the liquid fermentation like the liquid 

reX: ?: oXt'at^t Lt 'L^y'^^^^^^^^^^^ cu.ure medium fall in a cu.ure 

appa'tus Sven fn 5p L-251077.A. a limi^ltion is in an oxygen supply rate and the correspondence in the aspergillus culture 
which needs oxygen supply high also under hyperviscous conditions is difficult . i * w * 

men viscosiS^ r^es. it becomes difficult the serviceability of oxygen also declines and making a flow of the whole tub into 
homogenX stops moreover, being suitable for culture of an aspergillus etc. similariy in the usual culture, in a culture apparatus 

rrbllTh^^rlJf^^^^^^^^^^ 3S a cultivation tank in order to stir only a 

Lrr^Tg aero?o?prrt ^^^^^^ the whole tub to homogeneity, mighty stirring power is needed with installation of the shape of a 

fn oJirt'mT/tlJi'whole tub Into homogene^ in the above-mentioned stirred tank format, when stirring powerfully, wfth mold, 
such as an asoereillus a fungus body tends to receive a damage by mechanical sheanng. «^ 
ft was made n vS of above-mentioned many points, even if ft is hyperviscous culture me<«um. ft 

Siis design aims to let vapor-liquid contacting efficiency offer a culture apparatus wrth few damages to a fungus body highly. 
[0005] 

In^'d"'^' fttLttht ab'lTetltb purpose, the cufture apparatus of this design In the culture apparatus which installed the 
l^n Zt^'oMil Z vertical edge was opened wide so that a gap might be generated In the vertica mold cultivation tank 
!2te ween the tub side attachment wall 14. the bottom of the tank wall 16. and a cisterr, cap 18 when ^J^^^^^^;" 
to the drawing The stirring aerofoil 20 for downward flow acceleration prepared in the upper part ,n 

aerofoil 22 for pars-basilaris-ossis-occipftalis liquid discharge acceleration prepared near the lower part of the draft tube 10 
Powdel "acheae 24 and 46 prepared in the outsole section or the interior of the draft tube 10 It is characterized by having the 

revolving shaft 26 made to rotate the draft tube 10. , , • ^u,* „f tho <:tirrinir aerofoil 20 for 

In the above-mentioned culture apparatus, ft Is desirable to constitute so that the revolving shaft of the stirring aerofoil Tor 
JownwarrfloraCceleration. the revolving shaft of the stirring aerofoil 22 for pars-basilaris-ossis-occiprtal.s liquid discharge 
acceleration and the revolving shaft 26 of ten draft tube diversion may be shared. u „ tu- ^r,ff 

Moreover! 1^ is desirable to fom, the projections 28 and 44 of a configuration which the upward force produces when the draft 
tube rotates in the periphery section of the draft tube 10. 
[0006] 

SSi'lteroiting the stirring aerofoil 20 for downward flow acceleration, and the stirring aerofoil 22 for pars-basilaris-ossis- 
occipftalis liquid discharge acceleration and accelerating the downward flow of culture medium at the same time ft rotates the 
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draft tube 10 installed by concentric circular in the cultivation tank 1 2 with the driving gear (not shown) of the tub exterior, it 
discharges accelerating the liquid in the draft tube out of the draft tube. The oxygen supply to culture medium blows off air from 
the powder trachea 24 installed in the draft tube outsole section in the shape of a periphery upward, and it is performed, 
accelerating the upward flow of the culture medium of the periphery section. , ^ ^ . u >i« ^ 

Moreover, when the powder trachea 46 is installed in the draft tube, air is blown off downward from the powder trachea 46. and 
air is mixed, accelerating the downward flow of the culture medium in the draft tube. 

Furthermore, when projections 28 and 44 are formed in the draft tube periphery section, the upward flow of the culture medium 
of the periphery section is accelerated with the rotating draft tube. 



[0007] 
[Example] 



Hereafter the suitable example of this design is explained to a detail with reference to a drawing. However, the configuration of 
the configuration equipment indicated by this example, its relative configuration, etc. are only not a thing but the mere examples 
of explanation of those meanings limited to seeing about the range of this design, as long as there is no specific publication 

Exampte^l' In dr awing 1 . 10 is the cylinder-like draft tube with which the vertical edge was opened wide, and it is installed in 
concentric cir^;:;br^that a gap may be generated in the cylinder-like vertical mold cultivation tank 12 between the tub side 
attachment wall 14. the bottom of the tank wall 16. and a cistern cap 18. . ^ , ^ 4. • fr.11 00 

The stirring aerofoil 20 for downward flow acceleration is formed in the upper part in the draft tube 10. and the stirnng aerofoil 22 
for parsTsHaris-ossis-occipftalis liquid discharge acceleration is formed in the draft tube 1 0 bottom. The powder frachea 24 is 
Wed in the outsole section of the draft tube 10. 26 is a revolving shaft and is for rotating the draft tube 10. the st.rr.ng aerofo.l 
20 for downward flow acceleration, and the stirring aerofoil 22 for pars-basilaris-ossis-occipital.s l.qu.d d'scharge acce1erat.on 
When the draft tube rotates, the shape of a spiral of a configuration which the upward force produces, and the inclination tabular 
projection 28 are formed In the periphery section of the draft tube 1 0. Moreover two or more slits 30 are formed the iipper 
part of the draft tube 10. This slit 30 is for making liquid flow in the draft tube 10. when an oil level descends up to the slit 30 
neighborhood. For a connection implement for 32 and 34 to connect the draft tube 10 and a revolving shaft 26 and 36. as for a 
culture medium inlet port and 40. a baffle and 38 are [ a liquid outlet and 42 ] exhaust ports. 

ExSle 2 Instead, this example forms the projection 44 of discontinuity for the continuous projection, as shown in drawing^ . 
Other configurations are the same as that of the case of drawingJL • 

ExamL 3 This example forms the powder trachea 46 which spouts air downward in the draft tube 10, as shown in drawing 3_ . As 
an example, a revolving shaft 26 is made into the shape of hollow, and he supplies air to this centrum, and ,s trying to spout 
downward from the powder trachea 46 in drawing 3 • This powder trachea 46 may be formed instead of the powder trachea of a 
pars basilaris ossis occipitalis, or may prepare both. Other configurations are the same as that of the case of drawing 1 . 



[0010] 

[Effect of the Device] 



LCTTeci OT me uevibcj 

Since this design is constituted as mentioned above, it does the following effectiveness so. 

(1) Also to the hyperviscosity at the time of high concentration fungus body culture etc. (non-Newton.an flu.d), the whole .ns.de 
of a tub can be mixed to homogeneity, and vapor-liquid contacting efficiency becomes h.gh. ^ , ^ , 

(2) Since the stirring aerofoil for pars-basilaris-ossis-occipitalis liquid discharge acceleration is prepared "««;the lower part of 
the draft tube while preparing the stirring aerofoil for downward flow acceleration .n the upper part in the draft tube, culture 
medium can be circulated efficiently. .... ., ^- * tu_ ^. ,.+..« 

(3) When preparing the projection of spiral-like continuation or discontinuity in the periphery sect.on of the draft tube, culture 
medium flows in the shape of a spiral in the periphery section of the draft tube, for this reason. ^ f 

self-****, and high concentration-ization of a fungus body is promoted. Moreover, .n order to make a liquid mainly flow with the 
rotational energy of the draft tube, there are few damages to a fungus body. 
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TECHNICAL HELD 



??slsti^^^^^^^^^^ the equipment which cultivates a fungus body, a cell etc. efficiently in culture medium, and the culture 

apparatus which mixes hyperviscous culture medium with high vapor-liquid contacting efficiency especially. 

[0002] 
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PRIOR ART 



The makistream of the conventional culture apparatus was the so-called aeration stimng method which advances a reaction by 
blowing gas. such as air. from a tub lower part, circulating culture medium, and performing a gas liquid contact while rt filled the 
culture medium which added the fungus body, the cell, etc. In the tub and stirred it with the agrtator. "^^P^^f "f °" the 

class of culture, it may have big effect to a fungus body or a cell by the strong sheanng force by stirring. Furthermore, it is 
necessary to make installation area small, and application in the various culture systems of a vertical mold (column type) 
cultivation tank is beginning to be considered. . ^ ... . »u j a. .k- = ,h fiiic 

a column - the mainstream of a type cultivation tank was a bubbling tower method which prepares the draft tube in a tubJHs 
the culture medium which added the fungus body, the cell, etc. in the tub. blows gas, such as a.r, from a tub lower part, .s made 
to circulate through culture medium, and performs a gas liquid contact 

SJe medium is sucked up and the equipment which oxygen is given [ equipment ] to culture medium ^"'^.""/.'r^^J^^V'^^^^^^ 
having made it flow down from the upper part to the periphery section is indicated by by installing the cylinder (draft tube) which 
prepared the axial flow impeller In the interior of a cultivation tank in JP.63-251077.A. and rotating an impel er <^°"^^^°^^^y^ 
Moreover, uniting a cylinder with the periphery of an axial flow impeller, and rotating a cylinder with an impe ler is also indicated. 
Moreover, a slit is attached to a draft tube upper half, the sparger for making the interior diffuse a gas in a l^uid is prepared in 
JP,55-15718A, and the culture apparatus further equipped with the axial flow impeller which makes the draft tube lowest edge 
discharge a liquid out of a tube is indicated. 
[0004] 
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EFFECT OF THE INVENTION 



rotational energy of the draft tube, there are few damages to a fungus body. 
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TECHNICAL PROBLEM 



rProblem(s) to be Solved by the Device] , ,., ^. ,. . . 

However in the above-mentioned conventional technique, it was not fully able to respond to the liquid fermentation like the liquid 
culture of an aspergillus which is aerobic culture and serves as hyperviscous conditions. ^ .„it.,r» 

Moreover, in order that oxygen supply may be dependent only on the gas (air) contamination by culture medium fa I in a culture 
apparatus given in JP.63-251077A a limitation is in an oxygen supply rate and the correspondence in the aspergillus culture 
which needs oxygen supply high also under hyperviscous conditions is difficult u i ♦ 

mln viscosity rfses, it becomes difficult, the serviceability of oxygen also declines and making a flow of the whole tub into 
homogeneity stops moreover, being suitable for culture of an aspergillus etc. similarly In the usual culture, in a culture apparatus 
giveninJP.55-15718.A. although high oxygen supply capacity can be demonstrated. ^. ^ , . . ^ = 

becomes hyperviscosrty for it to be the stirred tank format generally used often as a cultivation tank in order to stir only a 
stirring aerofoil part and to stir the whole tub to homogeneity, mighty stirring power is needed with installation of the shape of a 

fn ordirlrma^e'tS^whole tub into homogeneity in the above-mentioned stirred tank format, when stirring powerfully, with mold, 
such as an aspergillus. a fungus body tends to receive a damage by mechanical shearing. 

It was made In view of above-mentioned many points, even if it is hyperviscous culture medium, it can mix to homogeneity and 
this design aims to let vapor-liquld contacting efficiency offer a culture apparatus with few damages to a fungus body highly. 
[0005] 
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MEANS 

[Means for Solving the Problem] 



[Means for Solving the Krooiemj u- u * ii ^ +u« 

In order to attain the above-mentioned purpose, the culture apparatus of this design In the culture apparatus which instaited the 
draft tube 10 with which the vertical edge was opened wide so that a gap might be generated in the vertica mold cuk.vat.on tank 
12 between the tub side attachment wall 14, the bottom of the tank wall 16. and a cistern cap 18 when explaining w,th reference 
to the drawing The stirring aerofoil 20 for downward flow acceleration prepared in the upper part in the draft tube 10. Stirring 
aerofoil 22 for pars-basilaris-ossis-occipitalis liquid discharge acceleration prepared near the lower part of the draft tube 10 
Powder tracheae 24 and 46 prepared in the outsole section or the interior of the draft tube 10 It is characterized by having the 
revolving shaft 26 made to rotate the draft tube 10. rxu 4.- • f i on f«r 

In the above-mentioned culture apparatus, it is desirable to constitute so that the revolving shaft of the stirring aerofoN 20 for 
downward flow acceleration, the revolving shaft of the stirring aerofoil 22 for pars-basilaris-ossis-occiprtahs liquid discharge 
acceleration, and the revolving shaft 26 of ten draft tube diversion may be shared. u *u ^ 

Moreover, it is desirable to form the projections 28 and 44 of a configuration which the upward force produces when the draft 
tube rotates in the periphery section of the draft tube 1 0. 
[0006] 
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